
SEQUENCE LISTING 

■:110> Paul D. Robbins 
Chibao Mi 
Raymond Frizzell 
Joseph C. Glorioso 
Andrea Gambotto 

<120:- IDENTIFICATION OF PEPTIDES THAT FACILITATE 

UPTAKE AND CYTOPLASMIC AND/OR NUCLEAR TRANSPORT 
OF PROTEINS, DNA AND VIRUSES 



<130> AP32573-A-A 

<150:.- 60/151/ 980 
<151- 1999-09-01 

<150> 60/188 , 944 
<151> 2000-03-13 

<16 0:- ^5 

<170: FastSEQ for Windows Version 3.0 



:210> 1 
:2 11;- i: 



<212 
<2 13 



PRT 

Artificial Sequence 



< 22 0:- 

<223> random peptide library 

<4 0 0:- 1 

Lys Arg lie :i:le Gin Arg lie Leu Ser Arg Asn Ser 
1 5 10 



210: : 
211 
212 
2 13 



PRT 

Artificial Sequence 



:220: 

•:223: i'andom peptide library 
•■;4 0 0:-- 2 

Lys Arg lie His Pro Arg Leu Thr Arg Ser lie Arg 
1 5 10 



110> 3 



NV0:;2S 1409.1 



<211> 12 
-;212> PRT 

■:213:- Artificial Sequence 



<220> 



random peptide librar\^ 



•;4 00> 3 

Pro Pro Arg Leu Arg Lys Arg Arg Gin Leu Asn Met 
15 10 



-:210> 4 
211> 12 
212> PRT 

213> Artificial Sequence 



< 22 0> 

<22 3> random peptide librar\^ 
■■:400> 4 

Pro lie Arg Arg Arg Lys Lys Leu Arg Arg Leu Lys 
15 10 

.:210> 5 

.:211> 12 

■.:212> PRT 

'213;' Artificial Sequence 



:2 0> 



random peptide library 



•.:4 00> 5 

Arg Arg Gin Ai~g Arg Thr Ser Lys Leu Met Lys Arg 
15 10 



;210:- 6 

;2i:.:- 12 

:212:- PRT 

;213:- Artificial Sequence 



10:- 



random peptide library 



■■A00> 6 

Met His Lys Ai-g Pro Thr Thr Pro Ser Arg Lys Met 
1 5 10 



;2 10,- 7 



; 2 1 1 
212 
:213 



12 
PRT 

Artificial Sequence 



\\'()::2S1409 1 



^23:- random peptide library 





: 4 C) 0 ; ' 


7 




Arg 


Gin Arg 


Ser Arg Arg Arg Pro 


Leu Asn 


1 




5 


10 




•:210:-- 


8 






;211:- 


12 






:212> 


PRT 






:213:- 


Artificial Sequence 






-2 2 0:.. 







22 3:> random peptide library. 



<400> 8 

Arg lie Arg Met lie Gin Asn Leu lie Lys Lys Thr 



_L 






5 


1 n 






210 


■ 9 








211 


• 12 








n - -) 


■ PRT 








213 


- Artificial Sequence 








220 










223 


.- random peptide library 








400 


> 9 




Ser 


Arg Arg L\'s Arg Gin Arg Ser Asn 


Met 


1 






5 


10 






210 


■ 10 








211 


■ 12 








212 


• PRT 








213 


Artificial Sequence 








22 0 












random peptide library 








4 0 0 


■ 10 




Gin 


Arg ::ie Arg Lys Ser Lys lie Ser 


Arg 


1 






5 


10 






.210 


11 








:211 


■ 12 








;212 


■ PRT 








:213 


- Artificial Sequence 





13- random peptide library 



N^■^2:2KU()'),1 



<400> 11 

Pro Ser hys Arg Leu Leu Kis Asn Asn Leu Arg Arg 
15 10 

■.;21C):- 12 

■.:::ll;- 12 

•:212> PRT 

•■:213:- Artificial Sequence 
'.: 2 2 0 > 

<22 3:- random peptide library 

:4 0 0:- 12 

His Arg His lie Arg Arg Gin Ser Leu lie Met Leu 
15 10 



: 2 1 0 
.::211 
<212 
-:213 



13 
' 12 
- PRT 

Artificial Sequence 



■220:. 

:223: random peptide library 
•:400: 13 

Pro Gin Asn Arg Leu Gin lie Arg Arg His Ser Lys 
15 10 

•:210;- 14 

•:211: 12 

•:2 12> PRT 

';213> Artificial Sequence 



:22 0:- 



random peptide library 



;4U0: 14 

Pro Pri;-) Hrs Asn Arg lie Gin Arg Arg Leu Asn Met 
1 5 10 



: 2 1 0 
: 2 1 1 
;212 



15 
■ 12 
- PRT 



:213:- Ai~tificial Sequence 
■:220> 

•:223> random peptide library 



:400> 15 

Ser Met Leu L^^^s Arg Asn His Ser Thr Ser Asn Arg 
1 5 10 



N^'()2:2S14()'),l 



•.:210> 16 

<211> 12 

^'212> PRT 

•■.:213> Artificial Sequence 

• :223> random peptide librar\^ 

.■:4no> 16 

Gly Ser Arg His Pro Ser Leu lie lie Pro Arg Gin 
1 5 10 

^■210> 17 

..211> 12 

'l212> PRT 

<213> Artificial Sequence 
<220> 

-:22 3> random peptide librar^^^ 

•:4 00> 17 

Ser Pro Met G] n Lys Thr Met Asn Leu Pro Pro Met 
15 10 

.:210> 16 
..:211> 12 
<212> PRT 

<213> Artificial Sequence 
•■■22 0> 

■. 223:> random peptide librar^_^^ 





■ 4 0 0 > 


18 








Asn 


Lys Arcs 


lie Leu lie Arg 


He 


Met 


Thr 


1 




5 






10 




■2^.0:- 


1^-^ 










■211: 


lb 










::.12:. 


PRT 










■:213;.- 


antennepedi a 










: 4 0 0 ; 


l:^ 








Arg 


Gin lie 


Lys lie Trp Phe 


Gin 


Asn 


Arg 


1 




5 






10 




■;210> 


2 0 










■ : 2 1 1 : • 


12 










: 2 : 2 : ■ 


PRT 









15 



213-' Artificial Sequence 
220> 



N^'(}2:2S1409.1 



]3> random peptide library 



•:400;- 20 

Ala Arq Pro Leu Glu His Gly Ser Asp Lys Ala Thr 
15 10 



210> 21 

211> 11 

212 > PPT 

213 > liutnan 



■,4 0 0- 21 

Tyr Gly Arq L;/s Lys Arg Arg Gin Arg Arg Arg 
15 10 



<210> 22 
:211> 7 
-212 > PRT 

<213> Artificial Sequence 
<220> 

<223> random peptide library 



•:400> 22 
Lys Leu Ala Lys Leu Ala Lys 
1 5 



<210> 23 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<22 0> 

-■:2 2 3r- random peptide library/ 



•■:4 00:- 2? 

Lys Leu /\la Lys Leu Ala Lys Lys Lf^^u Ala Lys Leu Ala Lys 
15 10 



2:.0- 2 4 

211:- 2 3 

212;- PRT 

213:- Artificial Sequence 



:220:- 

:223> random peptide library 
<400> 24 

Arg Arg Gin Arg Arg Thr Ser Lys Leu Met Lys Arg Gly Gly Lys Leu 

15 10 15 

Ala Lys Leu Ala Lys Lys Leu Ala Lys Leu Ala Lys 



NV()2:2S14()').l 



20 



<210> 25 

<:211:- 12 

.■:212> PRT 

•■:213:- Artificial Sequence 
':22 0 ;■ 

-:223> i-andom peptide library 

..:400> 2 5 

His Gly Trp Glx lie His Gly Leu Leu His Arg Ala 

15 10 

<210> 26 

<211> 11 

<212> PRT 

<213> Artificial Sequence 



.:220> 

<22 3:- random peptide library 







4 00:- 


26 




Ala 


Val 


Pro 


Ala Lys Lys Arg Glx Lys 


Ser 


1 






5 


10 






2 1 0 > 


27 








211:- 


1 1 








212> 


PRT 








213: 


Artificial Sequence 








22 0;- 










4^ ^ ^ '. ■ 


i^andom peptide library 








400:- 






Pro 


As:i 


Thr 


Arg Val Arg Pro Asp Val 


Ser 


1 






5 


10 






2 :i 0 ; 


2 6. 










1 2 










PRT 








213:- 


Artificial Sequence 








220:- 










223:- 


]^andom peptide library 








4 0 0 ■ ■ 


28 




Leu 


Thr 


Arq 


Asn Tyr Glu Ala Trp Val 


Pro 


1 






5 


10 






210 


29 





X^'02:2S1409.l 



- 2 1 1 - 13 

:jl2:- PPT 

;::13:. Ai'tificial Sequence 
-:22 0:- 

-■:22 3:- random peptide library 

'.■:4 00:- 29 

Ser Ala Glu Tlir Val Glu Ser Cys Leu Ala Lys Ser His 
15 10 

<210> 3 0 

;211> 12 

•.;212: PRT 

v;213> Artificial Sequence 
< 2 2 0 

<2 2 3;- random peptide librar\^ 

•:4 00> 3 0 

Tyr Ser His He Ala Thr Leu Pro P}ie Thr Pro Thr 
15 10 



10:- 3 3 
11:. 12 
12 > PP.T 
^.213> Artificial Sequence 



■ : 2 2 0 > 

•■;223> random peptide library 
■:400> 31 

Ser Tyr He Gin Arg Thr Pro Ser Thr Thr Leu Pro 
1 5 10 



2 1 0 
2 1 1 



32 
12 
PRT 

Artificial Sequence 



: 2 2 0 : 



random peptide library 



•:400: 32 

Ala Val Pro Ala Glu Asn Ala Leu Asn Asn Pro Phe 

1 5 10 



210:- 3: 
211:- 12 
212> PRT 

213:- Artificial Sequence 



N^'()2:2S14(».l 



;22 3> random peptide library 
:400> 33 

Ser Phe His Gin Phe Ala Arg Ala Thr Leu Ala Ser 
1 5 10 



:iO- 3 4 

11 > 12 

12 > PRT 

13> Artificial Sequence 
2 0 > 

2 3:- random peptide library 



^■.400> 34 

Gin Ser Pro Thr Asp Phe Thr Phe Pro Asn Pro Leu 
15 10 



::210> 3^ 



-.211 

':212 
■:213 



> 12 
PRT 

Artificial Sequence 



:220> 

<223> random peptide library/ 
<4 00> 3 5 

His Phe Ala Ala Trp Gly Gly Trp Ser Leu Val His 

15 10 

2 1 0 > 3 (f 

■:211;- 12 

•'2 12: PRT 

-.-2 13; Ai'tificial Sequence 

■ 220;- 

■ 223;- random peptide library 

■ 4 0();' 3 0 

His lie Gin Leu Ser Pro Phe Ser Gin Ser Trp Arg 

15 10 



210 
211 
212 

■: 2 1 3 



3^7 

12 
PRT 

Artificial Sequence 



:220: 



13:- random peptide library 



N^'()2:2K]4()9,1 



<4 00> 3 7 

Leu Thr Met: Pro Ser Asp Leu Gin Pro Vai Leu Trp 
15 10 



210;.- 3 8 

::ii> 12 

212- PRT 

213:- Artificial Sequence 



■■:22 0> 

•:223;' random peptide library 
-400:- 38 

Phe Gin Pro T\^r Asp His Pro Ala Glu Val Ser Tyr 
15 10 

<-210v 39 
•:211> 12 
<212> PRT 

:213> Artificial Sequence 



]0: 



random peptide librar;> 



■:4 00> 3 9 

Phe Asp Pro Phe Phe Trp Lys Tyr Ser Pro Arg Asp 
1 5 10 

:210;- 4 0 

•r:211: 12 

, - ^ ^ 2 - PPT 

■■;213:- Ai'tificial Sequence 



:22 0;. 



random peptide library 



: 4 0 0 ; ■ 4 0 

Phe Al.i Prc' T]-p Asp Thr Ala Ser Phe Met Leu Gly 

1 5 10 

:210: 4 3 

•:211:- 12 

•;212> PRT 

•:213:- Ai'tificial Sequence 



j2 0: 



23:- random peptide library 



;4 00;' 41 

Phe Thr Tyr Lys Asn Phe Phe Trp Leu Pro Glu Leu 

1 5 10 



^■^■{)2:2814()9.1 





<210 


^ 42 








<211 


> 12 








< 2 1 2 


■• PPT 








-.: 2 1 3 


Artificial Sequence 








-:220 










<223 


; random peptide library 








.:4 00 


- 42 






Ser 


Ala Thr Gly Ala Pro Trp Lys Met 


Trp 


Val 


1 




5 


10 






< :: 1 0 


- 43 








-:2 11 


■ 12 








.■:212 


■ PPT 








<213 


- Ai~tificial Sequence 








<22 0 












• random peptide library 








<:400 


- 4 3 






Ser 


Leu Gl^ 


Trp Met Leu Pro Phe Ser 


Pro 


Pro 


1 




5 


10 






•:210 


, 4 4 








•:211 


12 








•:212 


> PP.T 








•.:213 


> Artificial Sequence 








•:220 










-223 


■> random peptide library 








• : 4 0 0 


44 






Ser 


nir, Ala Phe Thr Trp Pro Thr Tyr 


Leu 


Gin 


1 




5 


10 






■ : :: 1 0 


■ 4 5 








: 2 1 1 


12 








: 2 1 2 


PP.T 








: 2 1 3 


Artificial Sequence 








•:220 










•:223 


random peptide librar^^ 








■:400 


45 






Ser 


His Asr. Trp Leu Pro Leu Trp Pro 


Leu 


Arg 


1 




5 


10 





<210:- 4 6 
:211 . 12 
;212> PRT 



N^■02:2814()'M 



:213:- Artificial Sequence 

-:220:- 

• :223:- random peptide library 
-;400> 46 

Ser Trp Leu Pro Tyr Pro Trp His Val Pro Ser Ser 
15 10 

-■■210; 47 

^.:211> 12 

-212> PPT 

:213:- Artificial Sequence 
•:22 0> 

.:22 3> random peptide library 

-400> 47 

Ser Trp Trp Thr Pro Trp His Val His Ser Glu Ser 
15 10 

■;210> 4 8 
■:211> 12 
.;212> PPT 

'213> Artificial Sequence 
2 2 0 > 

<22 3> random peptide library 
<400> 4 8 

Ser Trp Ala Gin His Leu Ser Leu Pro Pro Val Leu 
15 10 

.-210> 4^' 
■:211> 12 
.'2 12: PPT 

:213: Artificial Sequence 
::;2 0: 

:223: random peptide library 
<.:4 00> 4 9 

Ser Ser Ser lie Phe Pro Pro Trp Leu Ser Phe Phe 

15 10 

■■:210::. 5 0 

-2 11:- 12 

.;2 12> PRT 

':213:- Artificial Sequence 



: 2 2 0 ■ 



\^'()2:2S14{)•).1 




•:223> random peptide library 



• : 4 0 0 > 5 0 

Leu Asri Val Pro Pro Ser Trp Phe Leu Ser Gin Arg 
15 10 



•;:;10> 51 

:21l> 12 

:212> PRT 

.:213> Artificial 



Sequence 



c22 0> 

•.:223> random peptide library 



.:4 0 0 > 
Leu Asp lie 
1 



51 

Thr Pro Phe Leu Ser Leu Thr Leu Pro 

5 10 



52 
12 
PRT 

Artificial Sequence 
<220> 

• ,223 > random peptide library 



•:.210> 

'.:21 1> 
<'212> 
■:2 13> 



•'400> 52 

Leu Pro His Pro Val Leu His Met G.^y Pro Leu Arg 
15 10 



■.:210> 5 3 

'.'211> 12 

.:212> PRT 

.■2 13> Artificial Sequence 



2'2 3; random peptide library 



■ 4 0 0> 5 3 

Val Ser Lys G::n Pro Tyr Tyr Met Trp Asn Gly Asn 
1 5 10 



■.210> 54 

'211> 12 

■. 212> PRT 

.213:- Artificial Sequence 

■..220> 

.:223;' random peptide librar;^^ 



.-4 00> 5 4 



N\'()2:2S1409.! 



Asn Tyr Thr Thr Tyr Lys Ser His Phe Gin Asp Arg 
15 10 

■:210> 55 
■.2 11> 12 
.:212:- PRT 

:213r- Artificial Sequence 
•:220> 

■:22 3> random peptide library 
..400:- 55 

Ala lie Pro Asn Asn Gin Leu Gly Plie Pro Phe Lys 
15 10 

<210> 5b 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> random peptide library 
■■400> 5e: 

Asn lie Glu Asn Ser Thr Leu Ala Thr Pro Leu Ser 
15 10 

<210> 57 

<211> 12 

<212> PRT 

-■:21?,> Artificial Sequence 
'::;2 0 > 

'■:223r. random peptide library 

■■■4 00: 5^ 

Tyr Pro Tyr Arp Ala Asn His Thr Arg Ser Pro Thr 
1 5 10 

• ::1U; 58 

• 211:- 12 
^212; PRT 

■:213:' Artificial Sequence 
•:2 2 0:- 

•:22 3: random peptide library 

■;4 0 0:' 5 8 

Asp Pro Ala Thr Asn Pro Gly Pro His Phe Pro Arg 
1 5 10 



N'\'()2;2S14()9.! 



!10 

:12 
:13 



59 
12 
PP.T 

Ai-tificial Sequence 



:220: 

■:223:^ random peptide library 
•:4U0> 5 9 

Thr Leu Pro Ser Pro Leu Ala Leu Leu Thr Val His 
15 10 



210:- 6 0 
211: 12 
212> PPT 

213;- Artificial Sequence 



.220:: 

•:223:- random peptide librar;/ 
<400> 6 0 

His Pro Gly Ser Pro Phe Pro Pro Glu His Arg Pro 
15 10 



210> 61 
211 :> 12 
212> PRT 

213> Artificial Sequence 



: 2 2 0 > 



random peptide library 



4 0 0 > 6 1 

Thr Ser His Thr Asp Ala Pro Pro Ala Arg Ser Pro 

15 10 



'10:- b : 



: 2 1 1 
: 2 1 2 
: 2 1 3 



12 
PFT 

Artificial Sequence 



-:223> random peptide library 
•:400:.- 62 

Met Th^- Pro Ser Ser Leu Ser Thr Leu Pro Trp Pro 
1 5 10 



3 10 ■ 6 3 
211 ■ 12 
212.-- PRT 



\^-()2::xi4{t9.l 



■:213- Artificial Sequence 
-.22 0 ■■ 

•■.223 :■■ random peptide library 
.4 0 0:- 6 3 

Val Leu Gly Gin Ser Gly Tyr Leu Met Pro Met Arg 
15 10 

<::10> 6 4 

• :::ii/- 12 

2 12 PP T 
•:213;- Artificial Sequence 

:220:- 

:22 3> random peptide library 
<4 00> 64 

Gin Pro lie lie lie Thr Ser Pro Tyr Leu Pro Ser 
15 10 

-210:- 65 
:211: 12 
;2 12, PRT 

:213- Ai'tificial Sequence 
:220> 

<22 3> random peptide library/ 
•::4 00:- 6 5 

Thr Pro Lys Thr Met Thr Gin Thr Tyr Asp Phe Ser 
1 5 10 



1 0 : 6 e 

1 1 : 1 2 

12 :■ PRT 

:3: Artificial Sequence 



:22 3: random peptide library 
■:4CiO: 66 

Asn Ser Gly Thr Met Gin Ser Ala Ser Arg Ala Thr 
15 10 

<2a0:- 67 
:2i::- 12 
:212 PRT 

:213 ■' Artificial Sequence 



:0 : 



NN'0::2X14()').l 



-.22 3:.- random peptide library 

:4 00: 6 7 

Gin Ala Ala Ser Arg Val Glu Asn Tyr Met His Arg 
1 5 10 



:210 
:2 11 
-.212 
::213 



68 
12 
PRT 

Artificial Sequence 



<2 2 0 > 

<-:22 3:- random peptide library 
'.'40 0 > 6 8 

His Gin His Lys Pro Pro Pro Leu Thr Asn Asn Trp 
15 10 



: 2 1 0 ;> 6 9 

:211> 12 

'.■212> PRT 

•213:. A2~tificial Sequence 
-.220 > 

•■22 3> random peptide library 

: 4 0 0 > 6 9 

Ser Asn Pro Trp Asp Ser Leu Leu Ser Val Ser Thr 
15 10 

210:. 7 0 

211;- 12 

• 212> PRT 

2:.3> Artificial Sequence 



:2 0: 



random peptide library 



4 00:- 7 0 

Lys Thf lie g:u Ala His Pro Pro Tyr Tyr Ala Ser 
1 5 10 



210:- 71 

211:- 12 

212::- PRT 

213:> Artificial Sequence 



:220 ■ 

;223 ■ random peptide library 
:400^- 71 



N\'(I2:2K1409 I 



Glu Pro Asp Asn Trp Ser Leu Asp Phe Pro Arg Arg 

15 10 



:210: 
: 2 1 1 
' 1 
:213 



12 
PRT 

Artificial Sequence 



:220: 



random peptide library 



':4 0 0:. 7 2 

His Gin His Lys Pro Pro Pro Leu Tlir Asn Asn Trp 
15 10 

<210> 7 3 
<211> 19 
<212> PRT 

•.:213> Artificial Sequence 

'::22 0> 

•:22 3> random peptide library/ 



•■:400> 73 

Gly Val Val Gly Lys Leu Gly Gin Arg Arg Thr Lys Lys Gin Arg Arg 

15 10 15 

Gin Lys Lys 



■:210> 74 
.:211;. 31 
:212;- PRT 

:2 13 r. Art i f icial Sequence 
-:22 0; 

■223: random peptide library 
:400:' 74 

Gly Arg 7u-g Tl:r Lys Lys Gin Arg Arg Gin Lys Lys Pro Pro Arg Tyr 

1 5 10 15 

Met Ilo Leu Gly Leu Leu Ala Leu Ala Ala Val Cys Ser Ala Ala 
2 0 2 5 3 0 

:210-. 75 

:211:' 14 

:212,- PRT 

■:213:- Artificial Sequence 

•::22 0> 

■;223^- random peptide library 



N>-()2::S]409.1 



<400> 75 

Gly Arg Arg Thr Lys Lys Gin Arg Arg Gin Lys Lys Fro Pro 
15 10 



N^'()2:2S]4()9.1 



